Studies on 15 dextrin-fermenting, L-(+) -lactic acid-producing pediococci, including two strains originally described in 1964 by Coster and White under the name Pediococcus cereuisiae var. (= subsp.) dextrinicus, and 13 new isolates from beer, beer bottles, silage, and spent grains showed that these strains represent a distinct, well defined species. This species can be distinguished from all other pediococci by the following: its carbohydrate fermentation, especially starch hydrolysis; the electrophoretic mobility of its lactate dehydrogenase; and the production of a fructose-1,6-diphosphate-activated L-lactate dehydrogenase. In this paper, P. cereuisiae subsp. dextrinicus is elevated to the rank of species. The name of this species is Pediococcus dextrinicus (Coster and White) comb. nov. strain DSM 20335 is designated as the type strain of P. dextrinicus.
of P. cereuisiae var. (= subsp.) dextrinicus, which the author elevated to the rank of a species, P. dextrinicus. However, this proposal was made in a dissertation and was thus not effectively published. The purpose of this paper is to effect the valid publication of the name P. dextrinicus (Coster and White) comb. nov. and to provide a description of this species. group I11 on which the original description of P. cereuiszae subsp. dextrinicus (2) was based. Further strains of this group were not available. The other strains studied were isolated by the author from beer (B315b [= DSM 202931 and B371a), from beer bottles (BlWa, B151b), from silage (S2a, S2b, S14a, BSlb, RS7a, BS8a), or from spent grains (T3a, T3c, T5a).
MATERIALS AND METHODS
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(
Media and methods.
Except as noted below, the media and methods used were previously described by Back (1) . Descriptions of the methods used to characterize the genotype by means of deoxyribonucleic acid (DNA)-DNA homology were described by Back and Stackebrandt (la).
The guanine-plus-cytosine (G+C) content of the DNA was determined from the mean melting temperature as described by Marmur (7) . The bacterial cells, however, were disrupted in a cell mill (Buhler) with glass beads, and the precipitated DNA was collected by centrifugation.
Cell walls were prepared and analyzed as described by Schleifer and Kandler (8) . The type of peptidoglycan is given in the notation system of Schleifer and Kandler (9) . Gram-positive, spherical cells, about 1.0 pm in diameter, occurring singly, in pairs, and in tetrads, occasionally in short chains and irregular clusters. Nonmotile. Endospores not produced.
RESULTS AND DISCUSSION
Agar colonies: low convex, circular, entire, smooth, opaque, grayish-white, glistening, about 1 mm in diameter. Growth in MRS agar stab culture occurred throughout the entire length of the stab, with a small amount of surface growth.
There was abundant growth in MRS broth after 20 h at 28°C. Slime was not produced.
Facultatively anaerobic. Optimal growth temperature: about 32°C. Growth occurred at 8 and at 43OC, at pH 4.5 (weak) and 8.3, and in the presence of 6% NaCl. No growth occurred at 45"C, at pH 4.3 and 8.6, or in the presence of 6.5% NaC1. The final pH in MRS broth was 3.95.
Catalase was not produced (in the presence of 0.05 and 2% glucose). The benzidine test was negative. Nitrate was not reduced to nitrite or nitrogen gas. Gelatin was not liquefied. Urease was not produced. Litmus milk was slightly changed (acidified and reduced). Ammonia was not produced from arginine. Esculin and starch were hydrolyzed, but hippurate was not. The Voges-Proskauer test was negative. COz was not produced from glucose or maltose. Homofermentative, producing L-(+)-lactic acid.
Acid was produced from glucose, fructose, mannose, galactose, maltose, cellobiose, trehalose (slowly), sucrose (slowly), maltotriose, dex- trin, starch, inulin (slowly), salicin, amygdalin, and sodium gluconate (acid and gas). No acid was produced from arabinose, xylose, ribose, rhamnose, sorbose, lactose, melibiose, melezitose, raffinose, glycerol, mannitol, sorbitol, mesoinositol, meso-dulcitol, xylitol, adonitol, erythritol, a-methyl-D-glucoside or galactwonate.
The electrophoretic mobility of the L-LDH compared with that of the LDH of rabbit muscle was 1.02. The activity of the L-LDH was increased 20-fold by hctose-l,6-diphosphate. A specific D-LDH could not be demonstrated.
The cell wall peptidoglycan was of the L-LYS-D-ASP type.
The G+C content of the DNA was 40.6 mol%.
DNA-DNA hybridization: On the basis of DNA/DNA homology (4 to 8%), strain DSM 20335 showed only a slight genetic relationship to all other known species of the genus Pediococcus (la). The reassociation data between strain DSM 20335 and representative strains of various species of the genus Pediococcus are listed in Table 2. P. dextrinicus seems to be very uncommonly found in nature. Besides the 27 strains mentioned in this paper, only one strain with similar characters has been reported in the literature.
This strain (S-4), isolated from a Norwegian brewery, was studied by Solberg and Clausen (10) and was h t identified as a member of P.
cereuisiue var. (= subsp.) dextrinicw. Despite the relatively small number of known strains of this organism, there is no question as to its uniqueness. P. dextrinicus can be distinguished from the strains of P. cereuisiae studied by Coster and White (2) by its carbohydrate reaction pattern, especially by its fermentation of dextrin and starch and by its inability to ferment pentoses and hydrolyze arginine. In addition, P. dextrinicus differs from P. cereuisiae and from all other pediococci by the electrophoretic mobility of its fructose-1,6-diphosphate-activated L-LDH. It is primarily on this basis that P. cereuisiae subsp. dextrinicus is here elevated to species rank.
In contrast to other pediococci (6), P. dextrinicus is able to hydrolyze starch. This species also differs from nearly all other pediococci by fermenting dextrin and by producing b(+)-lactic acid. P. dextrinicus differs from P. pentosaceus, P. acidilactici, and P. halophilus by its inability to ferment pentoses, to produce ammonia from arginine, and to grow at NaCl concentrations above 6.5%. It differs from P. damnosus (5) and from P. paruulus by its growth at 42OC and pH 8.0 and by its inability to grow at pH 4.2. Finally, P. dextrinicus is distinguished from P. urinaeequi, which contains a different cell wall pepti- doglycan (Back and Weiss, manuscript in preparation), by its growth at 42°C and pH 5.0, by its inability to grow at pH 8.6, and by its relatively high acid production.
The phenotypic distinctiveness of P. dextrinicus was conf'iied by the results of genotypic studies. Thus, the low DNA-DNA homology rates between two strains of P. dextrinicus (DSM 20293, DSM 20335) and various strains of the species €? pentosaceus, P. acidilactici, P. parvulus, P. damnosus, and P. halophilus indicate only a distant relationship between P. dextrinicus and the other pediococci ( Table 2) .
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